The RRs harbor a conserved Asp-containing receiver domain and a variable output domain. Upon signal reception, phosphoryl groups are transferred from His to Asp. In a more complex multistep system like the cytokinin pathway, they are transferred from His to Asp to His to Asp. The multistep phosphorelay results from the addition of (i) a receiver domain to the HK to form a hybrid HK, and (ii) a phosphotransfer protein basically consisting of a conserved His-containing domain. These multistep systems facilitate signaling links in the different cellular compartments that have evolved in eukaryotes and provide more points of regulation and integration to other signaling networks (11) .
Cytokinins are a class of ligands that bind to a CHASE (cyclase-and HK-associated sensing extracellular) domain of transmembrane receptors with a hybrid HK. Cytokinins include a large array of natural adenine derivatives that are produced by plants and some bacteria through specific enzymatic pathways and nucleic acid degradation, as well as some that are artificially generated by chemical synthesis, such as phenylurea derivatives (1, 8, 12) . Ligand binding triggers phosphorylation at the conserved His residue within the receptors. In cytokinin signaling, the phosphoryl group is first transferred from His to a conserved Asp residue in the receptor's receiver domain. It is further transferred to a His phosphotransfer protein (HPT) that translocates to the nucleus, where the phosphoryl group gets passed over to a conserved Asp residue in the receiver domain of a RR protein. There are two types of cytokinin RRs: A-and Btype. Both have a conserved receiver domain at the N-terminus. B-type RRs contain extra C-terminal domains for DNA binding and transcription activation. In contrast, Atype RRs have a short and poorly defined C-terminal domain, and they inhibit cytokinin signaling. Because A-type RRs also represent immediate-early transcriptional targets, they establish a negative-feedback loop in the pathway (2, 3, (5) (6) (7) . Interestingly, some response regulators are structurally and functionally similar to the A-type, but the genes are not transcriptionally induced by cytokinin (13, 14) . Genes encoding the key components to build a phosphorelay system can be found in a variety of plants, including Arabidopsis thaliana, maize, rice, wheat, and poplar, suggesting a conservation of the cytokinin signaling mechanism in plants (2, 3-7, 15, 16) . 
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